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CV scans on ITO electrode
Indium tin oxide (ITO)-coated glass slides (Sigma-Aldrich) were cleaned with ethanol. CV scans were similar to that for the gold electrode, except the imposed potential was cycled between -0.5 and +0.8 V (vs Ag/AgCl; scan rate 50 mV/s). As shown in Figure S1 , no signal attenuation by GSH was observed in the ITO electrodes. S-3
CV scans for XPS samples and representative survey scan for Figure3
XPS measurements provide chemical evidence to support the hypothesis that GSH self-assembles onto the gold electrode. In these experiments, gold-coated silicon wafer was first cleaned with piranha solution (H 2 SO 4 /H 2 O 2 7:3 v/v) for 15 min and washed thoroughly with distilled (DI) water, followed by drying under N 2 stream. Samples for XPS measurements were prepared by immersing the cleaned gold-coated silicon wafer into a buffered solution (0.1 M phosphate, pH 7.0) containing the Fc-Ru 3+ mediators (50 µM each) and various amounts of GSH (10 nM to 100 µM) and scanning from -0.4 V to 0.4 V (vs. Ag/AgCl) for 25 cycles at a rate of 0.05 V/s. The last CV cycles of each sample are plotted in Figure S2a and the attenuation of Fc oxidation can be observed. The gold chip electrodes were then sonicated in DI water for 3 min to remove unbound GSH, followed by drying under a stream of nitrogen. A representative XPS survey scan is shown in Figure S2b . Atomic ratios of N 1s/Au 4f and C 1s/Au 4f in Figure 3 were calculated from the survey scans of samples with various GSH in mediator solutions. S-6
Limit of detection(LOD)calculation for biothiols
As schematically illustrated in Scheme S1, we calculated the limit of detection (LOD) of the biothiols from the corresponding regression lines of the normalized charge (ܳ ) in the Fc oxidation region on the logarithm of biothiol concentrations (log ‫,)ܥ‬whereas ܳ is obtained from Eq. S1. ܳ = (ܳ − ܳ)/ܳ (S1) ܳ is the averaged charge of the blank (i.e., ‫ܥ‬ ୠ୧୭୲୦୧୭୪ = 0) for the last 5 cycles of the CV scans and ߪ ொ is the standard deviation. To obtain the uncertainty (ߪ ) of the normalized blank charge (ܳ = 0), we rearrange Eq. S1 for ܳ toܳ
, and calculate the propagated
. Substitute theܳ ୈ = 3ߪ into the fitting Eq. S2, ܳ = ܽ + ܾ log ‫ܥ‬ (S2) then the corresponding concentration LOD can be calculated using Eq. S3.
Linear regression results of various biothiols are shown in Figure S5 , and details for estimating the LOD values of the biothiols calculated using the above method are listed in Table S1 .
Scheme S1. Schematic illustration of estimating limit of detection (LOD) using normalized charges.
S-7 Figure S5 . Linear regression of normalized charge on the biothiols' concentration. Alternatively, one can also use the charge to obtain LOD. As schematically illustrated in Scheme S2, we can calculate the limit of detection (LOD) of the biothiols from the regression lines of charge (ܳ) in the Fc oxidation region on the logarithm of biothiol concentrations (log ‫.)ܥ‬ ܳ = ܽ − ܾ log ‫ܥ‬ (S4) ܳ ୈ = ܳ − 3ߪ (S5) The corresponding concentration LOD from the regression line using ܳ ୈ will be: Scheme S2.Schematic illustration of estimating limit of detection (LOD) using the charge. Figure S6 and Table S2 summarize the results of LOD for the biothiolsusing the charge. Interference experiment related to natural amino acids As a preliminary test for the effect of interfering species, we performed experiments with all 20 amino acids. Specifically, we prepared a solution containing both mediators and performed 25 CV cycles for this "blank". Next, a single amino acid was added (10µM) and multiple additional CV cycles were again performed. Figure S7a shows the attenuation of Fc oxidation resulting from self-assembly of the biothiol amino acid cysteine. Figure S7b shows no attenuation of Fc oxidation (even after 25 cycles) for the amino acid histidine. These experiments were performed individually with all 20 amino acids. As summarized in Figure S7c , the only amino acid to attenuate the Fc oxidation was the biothiol amino acid cysteine. These results suggest that the attenuated signal offers selectivity for compounds that can undergo gold-thiol self-assembly. Obviously more studies would be required to further demonstrate analytical selectivity for more complex samples. 
